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Abstract 
The scientific study of the issues of the modern urban park design applying innovative urban planning methods is a prospective 
area of our scientific interests. The results of our investigations can be useful both for the theory and practice of the urban 
landscape design at the numerous disrupted territories of the Volgograd agglomeration. This paper considers the issues of 
enhancing the level of the environmental comfort of the urban development in the Volgograd agglomeration through the 
arrangement of new urban parks applying innovative urban planning methods for the urban landscape design.  Also, there is a 
brief review of the global experience in the use of new technologies for the landscape ecological reconstruction and regeneration 
of urban areas. This confirms the possibility of creating modern landscape and urban facilities and ensuring the ecological 
balance of the city as a whole. 
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The needs of city dwellers for recreation are set by the urban planning norms. However, the decrease in the 
natural component, failure of greenery plantations, low level of recreational territories improvement are 
characteristic of the Volgograd Agglomeration [1]. In professionals’ opinion, the problem concerning the 
recreational zones and greenery planting is very acute, they are absent in many districts of Volgograd [2,3]. The 
living conditions get worse due to urban development densification, various types of pollution, ultrahigh 
concentration of cancer-inducing compounds of sulfur, nitrogen, dust, heavy metals in the air, due to 
electromagnetic, radioactive, visual and thermal pollution, vibration, noise, spontaneous origination of dumps etc. 
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[4,5]. All these make the issue of increasing the level of urban development comfort in the Volgograd agglomeration 
the one of the most immediate interest. In this respect, we will consider the problem of searching for the ways of 
new urban parks arrangement applying innovative urban planning methods for urban landscape design. Under urban 
landscape we understand natural-anthropogenic geo- (eco-) system simultaneously being the environment for life 
and recreation as well as the object of economic activity of urban population [6]. 
The territory of the Volgograd agglomeration is ill-adjusted to the fulfillment of the stated task, which is 
stipulated by a number of reasons. According to the climatic conditions, it is situated in the dry steppe zone and is 
characterized by extremely arid climate with explicit continentality. The average annual duration of sunshine is 2221 
hours. [7]. The mean value of total solar radiation equals to 113,4 kcal/cm2 per year. The annual radiation balance is 
positive and averagely makes up to 50,1 kcal/cm2. The openness of the territory contributes to the barrier-free 
penetration of cold air masses both from the north and the east in winter. In summer dry air comes from the Middle 
East and Central Asia when very hot and dry weather is set: the air temperature reaches 34-38º, the relative humidity 
decreases to 10-12%.  Increased wind velocities are conductive to the origination of dust storms, comprising 5-14 
days per year [8]. According to the hydrometeostation data of Volgograd State Agrarian University, the absolute 
minimum for the Volgograd region is –41º, while the maximum is +45º.  
The soils in Volgograd and its surroundings formed mainly on loess loams and clays, and at some plots – on 
loamy sands and sands. The soils show low-level fertility, the humus content is usually not high (up to 2 %). 
Concerning the fitness for forests, chestnut-like meadow soils are the best ones of the chestnut zone. They stand out 
for darker colour, higher humus content, larger number of nutrition elements and have a better structure. In the right-
bank part of Volgograd territory the main relief forms stipulating the soils formation are gullies, cloughs, ravines, 
while in the left-bank part, in the territory of the Volga-Akhtuba flood plain, they are saucer-shaped depressions. 
The average depth of humus horizon is 40-45 cm, reaching 70-75 cm at particular plots. The humus amount in upper 
horizons varies from 2,5 % to 4,5 %. These soils can be used for recreational and protective forestation when 
appropriate irrigation regime is followed. A significant part of the Volgograd agglomeration soils are polluted to 
high degree [9,10].  
The local vegetation is rather poor as according to the forest zoning the Volgograd agglomeration belongs to the 
territory of the Northern semi-desert of Yergeny and Eastern Ciscaucasia in the province of the southern part of the 
Russian plain of the Eurasian steppe zone [11]. The natural tree vegetation of the zone is represented by ravine 
forests of pedunculate oaks (Quercus robur) with aspens (Populus tremula), smooth-leaved elms (Ulmus 
carpinifolia), common elms (Ulmus laevis) and wild apple-trees (Malus sylvestris). Typical steppe shrubs: 
crenulated spirea (Spiraɟa spiraca) and hypericifolia one (Spiraea hypericifolia), ground cherry (Cerasus fruticosa), 
dwarf almond (Amygdalus nana) form tangled vegetation at forest verges. Oak ravine forests grow in cloughs with 
lower location and most favourable soil and hydrological conditions [12]. It is necessary to note that the forests of 
the Volga-Akhtuba flood plain situated on the Volga bank opposite to Volgograd are of extraordinary value. They 
are of great recreational, climate-regulating, sanitary-and-hygiene, water-protective and erosion-resisting 
significance. Here, oak forests are the most valuable– pure or with a mixture of common elms [4,12]. However, this 
territory of the Volgograd agglomeration is the National Park and therefore belongs to the recreational territories of 
restricted usage. Artificially planted urban greenery is represented to a great degree by the plantations of alien forms 
of Bolle’s poplar and Black poplar, which are characterized by a relatively short life time [13]. 
In addition, the geomorphologic structure, the surface waters and hydrogeology of the Volgograd agglomeration 
territory also cause problems when urban parks are designed. According to the geomorphologic zoning it belongs to 
the accumulation-denudation southern part of the Volga Upland [14]. The characteristic feature of the northern part 
of the city is a high ledge of the Yergeny surface comprised of the layer of white inequigranular sands up to 8 m 
deep. To the south of it at the Volga bank there is an abrasion-and-accumulation marine terrace (20 – 40 m.) and two 
terraces above the flood plain with mean relative heights of 10 – 15 and 50 – 60m. In the interstreams of the 
Sukhaya Mechetka and Mokraya Mechetka as well as in the mouth of the Tsaritsa river, low-rise terrace-like steps 
are composed with chocolate clays. In the rest territories the chocolate clays surface merges invisibly with the more 
abrasive surface of the terrace of 20 – 40 m [8, 15]. The surface waters are represented by the rivers of Volga and 
Akhtuba as well as by small rivers (Tsaritsa, Mokraya Mechetka, Sukhaya Mechetka), the Volgo-Don Shipping 
Canal, a series of Sarpinskie lakes, and numerous lakes of the Volga-Akhtuba flood plain [16]. The depth of location 
and the chemical properties of the subterranean waters depend on the degree of the relief roughness, at the 
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watershed and near-watershed areas the subterranean waters are located at the depth lower than 10 metres. At the 
bottoms of cloughs, gullies and ravines, at river flood plains and the lower terraces of lakes they can occur at the 
depth (up to 1-2 metres) available for roots or even come to the surface during spring time. In the north of the 
Yergeny Upland subterranean waters are located in sands and loams of the Yergeny suite at the depth of 30-40 
metres which can be reduced to 1 meter in gullies. In the surroundings of Volgograd and Volzhsky, near detention-
evaporation basins the subterranean waters are highly polluted. The area of the polluted waters spreading is more 
than 970 sq. km. [16]. 
All these stipulate definite difficulties for the creation of comfortable urban landscapes and make us search for 
alternative ways of urban parks arrangement, apply innovative urban planning methods of urban landscapes design. 
In this regard it is necessary to realize that this natural environment is the most sustainable aspect in the urban 
planning structure which requires careful attitude when the renovation and restoration strategies are applied, when 
disrupted or degrading urban territories are developed. The world experience of applying new landscape 
technologies for eco-reconstruction and regeneration of urban territories confirms the possibility of the creation of 
modern landscape-and-urban-planning objects which ensure the ecological balance of the city in whole. As a 
positive example we considered: public woodland park Fresh Kills in New York which is being created on the site 
of one of the largest landfills in America; Yerba Buena Gardens in the centre of San Francisco; Central Park in New 
York as a park which has a very convenient socially-oriented recreational infrastructure; Father Collins Park in 
Dublin as an example of «self-dependent» park which applies alternative energy sources; Olympic park in Sydney, 
which applies the method of water-swamp lands integration into the park landscape structure as water installations, 
as part of the park watering system, for waste water treatment and drainage [17]. 
The existing parks of the Volgograd agglomeration are monotonous which reduces their recreational value. That 
is why it is especially important to determine the whole set of the design instruments aimed at creating spectacular, 
memorable, imagination-inducing, attractive urban landscapes. Historically established urban park is an «imprint» 
of the mentality, traditions and life style of urban population. Russian parks have always been perceived and 
designed as «isles of out-of-town space», of forest or summer cottage. However, the inevitable processes of 
globalization, unification of modern urban culture set new rules for urban landscape design. Today urban parks are 
more complicated and dynamic in structure, more interactive and mobile from the point of view of the contents. The 
creation of provocative architectural landscape objects, thematic installations, application of «performance» 
methods for park design in the form of an architectural landscape show are welcome. The new park space plays the 
role of instrument which inculcates new behavior norms to consumer, with the help of which new cultural attitudes 
are announced, old life style stereotypes are ruined [17, 18]. Modern urban planning principles of urban landscapes 
design have changed. If earlier an urban park acted as «concentrated nature» in a city, today the world practice 
indicates changes in the very philosophy of the creation of an urban park as a type of urban landscape. [17, 18]. The 
analysis of innovative urban planning methods of urban landscapes design allowed us concluding that a modern 
urban park “captures” the urban space and transforms from a local medium object into an integral urban medium 
[19]. Designers suggest mobile green lawn parkings for dwellers’ recreation, greened walls, roofs, sheds, bridges 
and modern building envelopes of glass, water and greenery. “Green mazes” of trees, shrubs, sculptures as well as 
installations, unusual water reservoirs, fountains, green sculptures of ornamental shrubs and trees are arranged in 
urban squares. When an urban landscape is designed, the whole complex of components is taken into account: real 
and virtual park space, its external and internal life processes, the item contents, the whole socially oriented park 
infrastructure. The ways are determined how to create an interactive medium, a visitor is involved into gaming 
communication, cooperation, training. It is necessary to note that the arrangement of urban parks as multifunctional 
urban complexes increases the “recreational capacity” of the park. However, it should be recognized that the 
construction of large shopping centres, residential districts, theatres, markets in parks always increases the 
recreational load on the greened territory and requires additional efforts aimed at the natural landscape preservation 
[19, 20].  
In the new Master plan of Volgograd the “green frame” concept of the Volgograd agglomeration has been 
developed, since the system of green wedges which plays the role of protective zones preventing the negative 
influence of urbanization drawbacks on the urban landscapes is the optimal structure of massive green plantations 
for most large cities [21, 22, 23, 24]. Public green plantations are designed at the area of 2570 ha, which ensures the 
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urban greening level of 23 sq.m. per citizen. The increased norm of greening in the complicated climatic conditions 
of Volgograd will contribute to the creation of favourable sanitary-and-hygienic situation, to the improvement of the 
urban microclimate. The specific features of the geomorphologic structure and the climatic conditions of the 
Volgograd agglomeration stipulate the viability of the preferred location of green zones in the valleys of small 
rivers, gullies and at the valley side of the Volga [6, 22]. The area of ravines and gullies in the territory of Volgograd 
equals to 10 000 ha. These disrupted areas are the only type of undeveloped lands being of great recreational 
potentials. Trees are growing on the significant part of the lands. However, only negligible part of them meet to 
some extent the aesthetic and environmental requirements to urban greenery plantations, in many of those territories 
spontaneous dumps or industrial wastes discharge have been organized [13, 20]. 
In order to determine the conditions and to develop the measures for the formation of attractive urban landscapes 
resistant to pollution and recreational loads, we have examined the condition of various disrupted and degrading 
urban landscapes of the Volgograd agglomeration [13]. Among those we have investigated the natural landscape of 
the Tsaritsa river valley in the centre of Volgograd. (fig. 1 (a,b)).  In 2007 by the decision of the Volgograd City 
Parliament the given territory was classified as a protected natural landscape zone, it is included into the “green 
frame” of the Volgograd agglomeration and has a very high investment potential as it is located at walkable distance 
from many urban social-and-cultural centres (Volgograd Central Embankment, the riverside station and the rail-road 
station, numerous theatres, cinemas, concert halls, art galleries and exhibiting areas, shopping centres etc.) 
According to its geomorphologic structure, the territory is the former bed of the Tsaritsa river which is located 
underground now, this fact allows applying its subterranean waters after suitable treatment. Nowadays this territory 
is not improved, but the City Administration is ready to offer it to an investor for the organization of a recreational 
zone for the city dwellers [21]. We examined the conditions of the plantations of Bolle's poplar, Black poplar, 
Siberian elm, their biometric indices are given in table 1. 
 
 
Fig. 1. (a)  Aerial photography of the territory of the Tsaritsa river valley in Volgograd (photo from free Google mapping service); (b) Ground 
photography of the Tsaritsa river flood plain (authors’ photo). 
As a result of the greenery plantations examination we have drawn the conclusions on the actual condition of the 
natural landscape, a series of design proposals aimed at its preservation have also been developed. The flood plain 
part of small rivers’ valleys is characterized by the most favourable conditions for growing forests. However the 
investigations showed that in the Tsaritsa river flood plain the plantations of Bolle's poplar, Black poplar and 
Siberian elm have indices close to their values at riverbank slopes. A high recreational load is the main reason for 
that. The examination results indicated an extreme soil compaction. At the area up to 25% of the whole territory the 
herbaceous cover was trampled down, there were significant injuries of tree bark and branches. The conclusion was 
drawn by us that in order to increase the attractiveness and to improve the condition of the greenery plantations in 
the Tsaritsa river flood plain, it is necessary to take measures ensuring the intensity reduction of resting people’s 
recreational influence.  First of all, it is necessary to create an improved road-and-path network (hard-surfaced), to 
arrange leisure areas, to place benches etc. Thus, we suggested a plan for the primary measures aimed at preserving 
the given recreational territory [13].  
However, the development strategy for the given natural landscape assumes its renovation as a recreational 
territory and as a modern urban landscape. This place can become the city “landmark”. In this regard, the 
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development of variants of the Tsaritsa river valley improvement was promising. The necessity to follow all the 
nature-conservative norms when an urban landscape is created, which can attract and contain a large number of 
resting people and bears a large recreational load, predetermines a serious and considered approach to this problem 
in the frameworks of graduation thesis design under the supervision of Professor A.V. Antyufeev and Professor S.A. 
Matovnikov.  
Table 1.  Biometric indices of greenery plantations in the Tsaritsa river valley 
Wood species Age, years Average height, m Average diameter, 
cm 
Stag-headedness, % Recreational load 
North-East exposed riverbank slope
Bolle's poplar 
Black poplar 
Siberian elm 
30 
30 
50 
22,1±0.7 
20,8±0,6 
16,6±1,2 
36,9±2,7 
55,5±7,5 
30,3±6,5 
0 
0 
40 
moderate 
moderate 
moderate 
South-West exposed riverbank slope 
Bolle's poplar 
Black poplar 
Siberian elm 
30 
30 
50 
19,1±0,8 
17,8±0,5 
14,2±0,7 
37,6±1,7 
68,8±6,5 
41,5±0,8 
0 
0 
20 
medium 
medium 
medium 
River flood plain 
Bolle's poplar 
Black poplar 
Siberian elm 
30 
30 
50 
21,1±2,1 
18,8r2,6 
15,1r1,2 
39,8±1,6 
38,8r2,6 
39,8r4,2 
0 
0 
10 
high 
high 
high 
 
The project of extreme sports park (student fulfilling the thesis - Ⱥ. Starostina, supervisor – Professor S.A. 
Matovnikov) suggests an urban landscape in the territory of the Tsaritsa river flood plain for parkour, 
mountaineering, jumping, traverse crossing and other alternative sports. The estimated recreational capacity of the 
given landscape is the following: viewers – up to 10 thousand people, sportsmen – up to 500 people. It is provided 
for additional artificial terracing of the valley slopes, the use of the closely located subterranean waters of the 
Tsaritsa river for the creation of an artificial water basin, for the planting of zoned alien forms of trees and shrubs 
resistant to recreational load, for the design of various pavilions and open grounds for passive and active leisure as 
well as of an advanced network of pedestrian paths and game-like tracking routs for sportsmen (fig. 2). 
 
 
Fig. 2. Extreme sports park (student fulfilling the thesis - Ⱥ. Starostina, supervisor – Professor S.A. Matovnikov) 
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The design proposal in the urban planning solution concept for the Tsaritsa flood plain territory (student fulfilling 
the thesis - N. Litvinenko, supervisor – Professor A.V. Antyufeev) also provides for the use of the subterranean 
waters from the Tsaritsa underground bed allowing the waters to the surface to arrange a recreational park zone with 
interactive water installations, ponds and basins in the flood plain territory. It is also provided for the construction of 
an advanced road-and-path network, various pavilions, grounds and platforms for various leisure events. It is 
suggested to place a public cultural centre of city significance as well as a small residential quarter with exclusive 
development of 5-9 storeyed buildings near the recreational park zone. 
Further scientific study of the issues of modern urban parks design applying innovative urban planning methods 
is a prospective area of our scientific interests. The results of our investigations can be useful both for the theory and 
practice of urban landscape design at numerous disrupted territories of the Volgograd agglomeration. 
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